(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



illilllillilillllillllllli 



(12) 



(43) Date of publication: 

24.01.2001 Bulletin 2001/04 

(21) Application number: 99401864.6 

(22) Date of filing: 22.07.1999 



(11) EP 1 071 296 A1 

EUROPEAN PATENT APPLICATION 

(51) Intci7: H04Q 7/22 



(84) Designated Contracting States: 


• Ramalho, Maria Fernanda 


AT BE CH CY DE DK ES Fl PR GB GR IE IT LI LU 


1170 Brussels (BE) 


MC NL PT SE 


• Sales, Bernard 


Designated Extension States: 


1190 Brussels (BE) 


AL LT LV MK RO SI 


• Aerts, Helena Tine 




2000 Antwerp (BE) 


(71) Applicant: ALCATEL 




75008 Parle (FR) 


(74) Representative: Plas, Axel 




Alcatel Bell N.V., 


(72) Inventors: 


Francis Wellesplein 1 


• Leroy, Suresh Andre Jean-Marie 


2018 Antwerpen (BE) 


2970 Schilde (BE) 





(54) Method to multi-cast data packets to mobile stations, and related gateway, service and 
routing nodes 



(57) To transfer public data packets (PU-DP) from 
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Description 

[0001] The present invention relates to a method to 
transfer data packets over a public data packet network 
and a nnobile data packet network to a plurality of nnobile 
stations as defined In the non-characteristic part of claim 
1 , a gateway node for interfacing between the public da- 
ta packet network and the mobile data packet network 
as defined in the non-characteristic part of claim 2, a 
sen^ice node for serving mobile stations in the mobile 
data packet network as defined in the non-characteristic 
part of claim 6, and a routing node for routing data pack- 
ets in between gateway nodes and servk;e nodes of the 
mobile data packet network as defined in the non-char- 
acteristic part of claim 9. 

[0002] Such a method for transferring data packets 
through a mobile data packet network, as well as a gate- 
way node, sewice node and routing node of the mobile 
data packet network are already known in the art, e.g. 
from th9 standard specification 'Digital Cellular Tele- 
communications System (Phase 2-h); General Packet 
Radio Sen^ice (GPRS); Senfice Description; Stage 2% 
published by ETSl (European Telecommunications 
Standards Institute) under the reference TSSMG- 
030360Q. This standard specification is also named 
"GSM 03.60 Version 6.0.0' but will be referred to by 
'GPRS Specification' in the ren^inder of this patent ap- 
plication. The GPRS Specificatbn describes a data 
packet sen^ice for a nrwbile communicatbn network that 
makes use of the GSM (G tobal System for Mobile Com- 
munications) air interface for the communication be- 
tween base statk>ns and nriobile stations. For the com- 
munication up to the base stations, the GPRS Specifi- 
cation introduces two new network nodes: a Gateway 
GPRS Support Node (GGSN) provkies inter-working 
between an external or public packet switching network 
and the mobile or private packet switching network, 
whereas a Serving GPRS Support Node (SGSN) keeps 
track of the individual nnobile stations within a certain 
sen^ice area, and performs security functions, access 
control and mobility functions, e.g. change of SGSN by 
a mobile statron. The architecture of a GPRS (General 
Packet Radio Sen^rce) system built up of Gateway 
GPRS Support Nodes, Sen/ing GPRS Support Nodes, 
Base Statbns and Mobile Stations is illustrated by Fig- 
ure 2 and Figure 3 respectively on page 18 and 19 of 
the above cited GPRS Specification. Figure 4 on page 
21 gives an ovewiew of the protocol stack used for 
transferring data packets through the GPRS system. To 
route data packets received from an extemal data pack- 
et network like the internet to a nrK)bile station in the 
known GPRS system, a so called point-to-point tunnel 
is set up from the Gateway GPRS Support Node 
(GGSN) that receives the data packets from the extemal 
data packet network to the Sen/ing GPRS Support Node 
(SGSN) in whose sen^ice area the mobile station is re- 
siding. This means that the external data packets are 
encapsulated in internal data packets in the Gateway 



GPRS Support Node, that these internal data packets 
are routed to the Sending GPRS Support Node accord- 
ance with an internal routing protocol, and that the ex- 
temal data packets are de-capsulated from the internal 

s data packets In the Sending GPRS Support Node to be 
forwarded to the Base Station that will send the data 
packets to the mobile station over the air interface. 
[0003] If in the known GPRS system the same data 
packets have to be transferred to more than one mobile 

10 station residing in the same sendee area, for instance 
because these mobile stations are members of the 
same multrcast group in the external network, these da- 
ta packets will independently be forwarded from the 
Gateway GPRS Support Node (GGSN) to the different 

IS mobile stations via separate point-to-point tunnels. In 
such situations, network resources are inefficiently used 
in the known nnobile data packet network because du- 
plicated data packets are transferred over the common 
part of the routes to the different mobile terminals. 

20 [0004] An object of the present inventbn is to provide 
a method for transferring data packets through a nnobile 
data packet network, as well as a gateway node, a serv- 
ice node and a routing node similar to the above known 
ones, but which use network resources, i.e. bandwidth 

25 capacity, more efficiently in case the same data packets 
have to be routed to a plurality of mobile temninals. 
[0005] According to the invention, this object is 
achieved by the method to transfer data packets over a 
publk: data packet network and a mobile data packet 

30 network to a plurality of mobile stations as defined in 
claim 1 , the gateway node for interfacing between the 
publk; data packet network and the mobile data packet 
network as defined in claim 2, the service node for serv- 
ing mobile stations in the nnobile data packet network as 

35 defined in claim 6, and the routing node for routing data 
packets in between gateway nodes and service nodes 
of the mobile data packet network as defined in claim 9. 
[0006] Indegd jv multi-casting the internal data pac k- 
Qts^[namgd private data packets in the jgmajnder of this 

40 patent appricatton because they are routed^wftHirr the 
rnobije data packet network that is usually owned by a 
pr^^ite^ operator ) that tunnel extemal data packets 
(nimici publi c data packets in the rennainder ofthis p at- 
ent appjjcatibp beca use they are routed through a pub lk: 

45 data packet network such as the internet) that be long to 
an ext em al mu l ti-cast connection ,^ it^ is avoidedJFian he 
s ame public data packets are duplic ated and^ncapsu- 
lated in different private d ata packets that are trans- 
ferred ovgr_at^te partial ty,commo n routes^ifTtM jno- 

50 bilOa ta packet network. Multi- casting internal data 
packe ts is realised via intemal multi-cast addresses as- 
socIatiSw^ h extemal multi-cast groups whe reamobile 
statPon can subscribe to. When a gateway node recei ves 
publk: data packets for a multi-cast connection, it w ill 

55 sendThese data packets on the private multi-cast tre e 
vsrtiicffcontainssefvice nddesThat contai n members of 
tK^a" exterharmOlti^cast group iFtheir se rvicg^rea. The 
service nodes further send the data packets to'the mo- 
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bile stations that are member of the multi-cast group via 
point-to-point connections. In this way, the network re- 
sources for transfer of data between the gateway nodes 
and the service nodes are used more efficiently and the 
capacity of the nriobile data packet network Is enlarged 
significantly In particular rf the share of multi-cast traffic 
in the aggregate data traffk: is significant. 
[0007] It Is to be noticed that the term 'comprising', 
used In the claims, should not be interpreted as being 
limitative to the means listed thereafter. Thus, the scope 
of the expression 'a device comprising means A and B' 
should not be limited to devices consisting only of com- 
ponents A and B. It means that with respect to the 
present invention, the only relevant components of the 
device are A and B. 

[0008] Similarly, it is to be noticed that the term 'cou- 
pled", also used in the claims, shouW not be Interpreted 
as being limitative to direct connectk)ns only. Thus, the 
scope of the expression 'a device A coupled to a device 
B' should not be limited to devk;es or systems wherein 
an output of devce A Is directly connected to an input 
of device B. It means that there exists a path between 
an output of A and an input of B whrch may be a path 
including other devices or means. 
[0009] An additbnal feature of the gateway node ac- 
cording to the present invention Is defined by claim 3. 
[001 0] This, a nr>obile station can become member of 
a public multi-cast group by transmitting a public join 
message towards a gateway node. The gateway node 
can interpret this public join message and inform the 
service node in whose service area the mobile station 
is residing, that the mobile statbn becomes member of 
the public multi-cast group via a private join message. 
The private join message is addressed to the service 
node and contains the public join message received by 
the gateway node. It Is necessary to first transfer the 
public join message to the gateway node and to feed 
back the public join message encapsulated in a private 
message to the servrce node because the service node 
cannot interpret the public join message transmitted by 
the mobile station towards the gateway node. 
[0011] An alternative way of joining the public multi- 
cast group requires that the mobile station sends a 
GPRS specific join message that can be Interpreted by 
both the service node and the gateway node. This alter- 
native does not require feedback of join messages from 
the gateway node to the service node but involves mod- 
ification of the GPRS standard specification because 
the format of such a GPRS specific join message has 
to be standardised. 

[001 2] Another feature of the gateway node according 
to the present Invention is defined In claim 4. 
[0013] In this way, by assigning to the private multi- 
cast group that is associated with a public multi-cast 
group a private multi-cast address that is equal to the 
public multi-cast address, complexity of the address as- 
sociation means in the gateway node is minimised. No 
table linking the private multi-cast addresses with the 



public multi-cast addresses has to be maintained In 
gateway nodes and service nodes. 
[001 4] Compared to claim 4, an alternative implemen- 
tation of the gateway node according to the present in- 

5 ventton is defined by claim 5. 

[0015] In this way, the address association means in 
the gateway node needs to keep track of a table wherein 
public multi-cast addresses and associated private mul- 
ti-cast addresses are memorised which makes the ad- 

10 dress association means more complex but creates a 
greater flexibility in assignment and use of private multi- 
cast addresses. 

[0016] An additional feature of the sen/ice node ac- 
cording to the present invention is defined In claim 7. 

15 [001 7] Thus, the service node is able to maintain a list 
of mobile stations which are member of a public multi- 
cast group. The sewice node updates the table wherein 
public multi-cast addresses, private multi-cast address- 
es and mobile statbns are linked upon receipt of join/ 

20 leave messages sent to It by a gateway node. 

[0018] As an alternative to claim 7, claim 8 specific 
that the table wherein public multi-cast addresses, pri- 
vate multi-cast addresses and mobile statbnsare linked 
may be updated upon receipt of GPRS specific join/ 

25 leave messages from mobile statkxis that want to join/ 
leave a public multi-cast group. Such a GPRS specific 
join/leave message can be interpreted by the service 
node if its format is standardised. 
[0019] The above mentioned and other objects and 

30 features of the invention will become more apparent and 
the inventbn itself will be best understood by referring 
to the following description of an embodiment taken in 
conjunction with the accompanying drawings wherein: 

35 Fig. 1 represents an architectural scheme of a sys- 
tem Including gateway nodes GGSN1 and GGSN2 
according to the present invention, sen^ice nodes 
SGSN1. SGSN2. SGSN3, SGSN4and SGSN5 ac- 
cording to the present inventbn, and routing nodes 

40 DPR1. DPR2, DPR3, DPR4, DPR5 and DPR6 ac- 
cording to the present invention; 
Fig. 2 illustrates the structure of a private data pack- 
et PR-DP multi-casted according to the present in- 
vention; 

45 Fig. 3 represents a functional bkxk scheme of an 
embodiment of the gateway node GGSN1 accord- 
ing to the present invention; and 
Fig. 4 represents a functional bkxk scheme of an 
embodiment of the service node SGSN3 according 

50 to the present inventbn. 

[0020] Fig. 1 shows the internet INTERNET and a 
General Packet Radk) Sen^ice system GPRS-SYSTEM. 
The internet INTERNET contains a plurality of IP (Inter- 
ns net Protocol) routers IPR1 , IPR2, 1PR3 and IPR4 inter- 
connected via links and one terminal TE of the internet 
INTERNET is also drawn. The General Packet Radio 
Service system GPRS-SYSTEM contains two Gateway 
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GPRS Supporting nodes GGSN1 and GGSN2, a 
number of data packet routers DPR1, DPR2, DPR3, 
DPR4, DPR5 and DPR6. five Sewice GPRS Supporting 
nodes SGSN1, SGSN2, SGSN3, SGSN4 and SGSN5. 
and five base stations BS1, BS2, BS3, BS4 and BS5. 
Also six mobile stations or terminals of the GPRS-SYS- 
TEM are drawn in Fig. 1: MSI, MS2, MS3, MS4. MS5 
and MS6. 

[00211 In the internet INTERNET, the first IP router 
IPR1 Is connected to both the second IP router IPR2 
arid to the third IP router IPR3. The second IP router 
IPR2 is connected to the fourth IP router IPR4, the third 
I P router I PR3 is connected respectively to the first gate- 
way node GGSN1 and to the fourth IP router IPR4, and 
the just mentioned fourth IP router I PR4 is connected to 
the second gateway node GGSN2. The temiinal TE is 
interconnected with the second IP router IPR2. In the 
GPRS-SYSTEM, the first gateway node GGSN 1 is con- 
nected to both the first data packet router DPR1 and the 
second data packet router DPR2. The first data packet 
router DPR1 additbnally is interconnected with the third 
data packet router DPR3 and the first sen/ice node 
SGSN1 , whereas the second data packet router DPR2 
is only Interconnected with the third sewice node 
SGSN3. The third data packet router DPR3 is connect- 
ed to the first service node SGSN1 , the second service 
node SGSN2 and the third sen^ice node SGSNa These 
first, second and third sen/ice nodes SGSN1, SGSN2 
and SGSN3 are respectively connected to the first, sec- 
ond and third base stattons BS 1 , BS2 and BS3. The sec- 
ond gateway node GGSN2 is connected to the fourth 
data packet router DPR4. This fourth data packet router 
DPR4 further is connected to the fifth data packet router 
DPR5 and to the sixth data packet router DPR6. The 
fifth data packet router DPR5 and the fifth service node 
SGSN5 are interconnected, and also the sixth data 
packet router DPR6 and the fourth senf ice node SGSN4 
are interconnected. The just mentk)ned fourth sen^ice 
node SGSN4 is connected to the fourth base station 
BS4 and the earlier mentbned fifth service node SGSN5 
is connected to the fifth base statbn BS5. The first mo- 
bile statbn MS1 is located within the serwice area of the 
first sen^ice node SGSN1, the second nrxjbile statbn 
MS2 as well as the third nrK)bile statbn MS3 are located 
within the sen^ice area of the third service node SGSN3. 
Mobile stations MS4, MS5 and MS6 are all located in 
the sen^ice area of the fifth service node SGSN5. 
[0022] In the internet INTERNET data are cornm uni- 
cated in accordance with the internet protocol (IP). Da ta 
in other words are en capsulated in IP packets PU-D R 
SucFTan IP packet PU-UP is shown in Fig. 2 alid cpn- 
tains anovernead sectton or I P header PU-H and a pa y- 
Toad sect ion wherein user data can be embedded Qne 
field of the IP header PU-H carries th e addressof the 
destination oTtRe IP dat aj^agkeLPCTO PTrTcas e the IP 
data packet PU-DP is destined to all members of arrujlti- 
castgroufiJtlB- s o ndor of the IFU iata^BacKetjHi^ 
"erfiBS^nintemet multi-cast addressPlTMCA in the 



destination address field of that IP data packet PU -DP. 
The internet temninal TE in Fig^ 1 for example is su p- 
posed to ha ve sent an IP data"packet PU-D^ jOLSUch a 
multi-cast group. Th e IP routers IPR1 . IPR2. IPR3 and 

5 IPR4 have the task to route IP data packets from th eir 
origin to their destination(s). The IP routers iPHI, IH R2, 
IPR3and I P R4 thereto look at the corTt ent§_oLttiedes- 
tination address fiekj of the I P data packets they receive 
and carii oute the IP data pacRets"eitFer by consulti ng 

10 routin g tables or via explicit routing techniques. In ca se 
an IP router, IPR1, IPR2, IPR3 or IPR4 receives an^ lP 
data packet PU-DP whose d estination address field 
c^Tta Sis an intemet multi-cast address PD^MCArtfiei P 
rp ^rwiirmulti-cast the data p acket PU-DP: the dat a 

IS packet PU-DP is th en fonwarded to the IP routers th at 
j oined the nnultj^st tree wherecver such IP dat a pack- 
ets PU-DP are routed towards all members of the multi- 
cast group. 

[0023] In the GPRS-SYSTEM data packets are rout- 

20 ed towards mobile stations in accordance with the 
GPRS standard specification, whereto reference is 
made in the introductory part of this patent applk:atk)n. 
Th e gate w ay hodes GGSN1 and GGSN2 provide in ter- 
working wiWtHe intemet INTERNET, and encapsulate 

2S an IP data pacRefPU-DP received from the internet IN- 
TERNET in a pri\^teclata pacRerPFFDP~fliat can tJe 
routed'tfTfougffttTeljPR S-SYSTEM'towards the d esti- 
nation moSlle statio ns. TFTis operatbn is known^J^u n- 
n^ng. buch a private data packet PR-DP wherein th e 

30 iP^ta packet PU-DP is encapsulated, is shown in Fig . 
2. This private data packet PR-DP also con tains_^an 
overhead section PR-H and a p aytoad sectbn wherei n 
the IP data packet PU -DP is embedded. In accordance 
wit h the GPRS standard spe^ificatiorrtlTel?rl\ratB"d ata 

35 "packet PR-DP is a private IP (Int ernet Protocol) packe t 
a nd'consequ e ntly tho ov eitread se ction PR jjJhatSQf is 
an IP (Intemet Protocol) header wherein also one field 
isl-eservetf for th i§"destlnation address of the private da - 
t a pacRefPR-DP As will be explained further, the gat e- 

40 way node GGSN1 that iencaps yilatQ^ the IP daia-packet 
PU-DP in the private data packet PR-DPJillsJha4e 
r^atiQn_addre ss-fietei-ef-1he"pnvate^ heade r 
P R-H with a private multi-cast address PR-MCA whe n 
the destination address field of the IP data packe t PU- 

45 DP contains an internet multi-cast address PU-M CX 
[6^41 Theditep ackgtroi^ DPR1 , DPR27DPR3, 
DPR4^ DPR5 and DPRSlrTcTude the tunctton attty to 
route,a-pavate data packe^ PR-DP to its destinatio n or 
destirLations-and^-simiiatlyio ^e IP routers IPR1 nPR 2, 

50 IP TO and IPR4 in the intemeTlNTERNET. thereto too k 
atlhec ontents of the destination address field ofThe 
prl^rtedata packets PR-DP and consult routing tables 
or perform explicit routing techniques . The service 
nodes SGSN1, SGSN2. SGSN3, SGSN4 and SGSN5 

55 keep track of the locatbns of the mobile stations and 
perform nrxjbility security functions and access control 
compliant with the GPRS standard specification. Via the 
base stations BS1 , BS2, BS3, BS4 and BS5. the service 



4 



7 



EP 1 071 296 A1 



8 



nodes SGSN1. SGSN2, SGSN3, SGSN4 and SGSN5 
are able to set up radio connections to the mobile sta- 
tions MS1, MS2, MS3, MS4, MS5 and MS6 so that the 
data packets can be delivered to the mobile stations 
MSI, MS2. MS3, MS4, MS5 and MS6. 
[0025] In the following paragraphs, it will be supposed 
that thelnf einat iui iii ii i d l JE.ib Uieu ii yii i u flntemetdata 
packets PU-DP dgstln^ d to the membe rs ot a rriultl-cast 
group with internet multi-cast address PU-MC A. The 
mobile stations MSI . MS2. MS3. MS4 and MS6 want to 
receive such data packets and thereto request to b e- 
come member of this Intemet multi-cast group. The re g- 
istr ation of these mobile stations MSI , MS2, MS3, MS 4 
arjcTMSS a s members of the multi-cast group, as well 
islhe way wherein the intemet data packets PU -DP 
destined to the members of this multi-cast group a re 
r outed towards the mobile stations MSI, MS2, MS3 , 
MS4 and MS6 in accordance with the principles oT t he 
pr-esent irivention will be explained in the next para- 
gr^hsrRefereffcfe~wiirb©~nnads'tc^ 
these paragraphs to address the required functk)nality 
respectively in the gateway nodes GGSN1 and GGSN2 
and the service nodes SGSN1, SGSN2, SGSN3, 
SGSN4 and SGSN5 to be able to fulfil the principles of 
the present inventiian. 

[0026] Gateway node GGSN1 of Fig. 1 is drawn in 
more detail in Fig. 3 and includes an intemet multi-cast 
address recognitbn device PU-RECOGNITION, a mul- 
tincast Address association device PU-PR-ASSOCIA- 
TION, a private data packet generator PR-GENERA- 
TION, a private data packet transmitter PR-TX, a multi- 
cast address table PU-PR-TABLE, a routing table 
ROUTING-TABLE, a public join/leave message receiv- 
er PUnJNA.V RX, and a private join/leave message gen- 
erator PR^N/LV GENERATOR. 
[0027] The intemet multi-cast address recognition de- 
vice PU-RECOGNITION, the multi-cast address asso- 
ciation device PU-PR-ASSOCIATION, the private data 
packet generator PR-GENERATION, and the private 
data packet transmitter PR-TX are cascade coupled be- 
tween a port of the gateway node GGSN1 whereto the 
third IP router IPR3 is connected in Fig. 1 and a port of 
the gateway node GGSN1 whereto the data packet rout- 
ers DPR1 and DPR2 of the GPRS-SYSTEM in Fig. 1 
are coupled. The multi-cast address table PU-PR-TA- 
BLE interfaces with the multi-cast address association 
device PU-PR-ASSOCIATON, and the routing table 
ROUTING-TABLE interfaces with the private data pack- 
et transmitter PR-TX. The public join/leave message re- 
ceiver PU-JN/LV RX is connected to the port of gateway 
node GGSN1 whereto data packet routers DPR1 and 
DPR2 are coupled. The public join/leave message re- 
ceiver PU-JN/LV RX further is coupled to the private da- 
ta packet transmitter PR-TX via the private join/leave 
message generator PR-JN/LV GENERATOR, and also 
interfaces with the routing table ROUTING-TABLE. 
[0028] The service node SGSN3 of Fig. 1 is drawn in 
more detail in Fig. 4 and includes a private multi-cast 



address recognition device PR-RECOGNITION, a pri- 
vate data packet copier and transmitter COPY/SEND, a 
multi-cast group registration device MS-REGISTRA- 
TION, and a private join/leave message receiver PR- 
5 JN/LV RX. 

[0029] The private multi-cast address recognition de- 
vice PR-RECOGNITION and the private data packet 
copier and transmitter COPY/SEND are cascade cou- 
pled between a port of the service node SGSN3 that is 
10 coupled to the data packet routers DPR2 and DPR3 in 
Fig. 1. and a port of the sen^ice node SGSN3 whereto 
the base statk>n BS3 is coupled. To the port coupled to 
data packet routers DPR2 and DPR3 also the private 
join/leave message receiver PR^JN/LV RX is connected 
IS and this private join/leave message receiver PR-Jfvl/LV 
RX has an output terminal coupled to an input terminal 
the mutti-cast group registration device MS-REGIS- 
TRATION. The multi-cast group registration device MS- 
REGISTRATION interfaces with the private data packet 
20 copier and transmitter COPY/SEND. 

[0030] If the second mobile statk>n MS2 wants to be- 
come member of the multi-cast group with internet multi- 
cast address PU-MCA, it will send a public join message 
to the sen^rce node SGSN3 in whose sewice area the 
2S mobile statbn MS2 is reskling. The sen^ice node 
SGSN3 canriot interpret this publk: join message and 
transparently transfers the join message via the data 
packet routers to gateway node GGSN1 . In the gateway 
node GGSN1 , the public join/leave message receiver 
30 PU-JN/LV RX receives the public join message and in- 
terprets this message. The private multi-cast tree in 
GPRS-SYSTEM is updated so that the intemet data 
packets PU-DP addressed to the intemet multi-cast ad- 
dress PU-MCA will be routed to the mobile station MS2. 
3S In additbn, the public join message is encapsulated in 
a private join message by the private join/leave mes- 
sage generator PR^N/LV GENERATOR and this pri- 
vate join message is sent to the service node SGSN3 
in whose service area mobile statbn MS2 is residing. In 
40 this way, the sen^ice node SGSN3 is made aware that 
the mobile statbn MS2 becomes member of the multi- 
cast group with the intemet multi-cast address PU-MCA 
and private multi-cast address PR-MCA.jQdflaUhis 
multi-cast group is addressed within the GPRS-S YS- 
4S TEM with a privatfi multi-cast address PR-MCA that is 
lirjc gd to the public multi-cast address PU-MC A via a 
tabiTPU-PR-TABLE in the gateway node ggSITrand 
via the multi-cast group registration device MS-HbCj lS- 
TRATION in the sen^be node SGSN3. The just m en- 
50 tioned multi-cast group registration device MS-REG IS- 
TRATION upon instruction of the private join/leave mes- 
sage receiver PR-JN/LV RX memorises that nrK>t>nes ta- 
tion MS2 becomes member of the multi^st group wit h 
publ ic multiK^ast address PU-MCA and private m ulti- 
55 ca st address PR-MC A. It is the task of the gateway node 
GGSN1 to mention to the I P router IPR3 that it wants to 
join the intemet multi-cast group with intemet multi-cast 
address PU-MCA. Similarly to mobile statbn MS2, nrK>- 
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bile station MS3 will join the public multi-cast group with 
internet multi-cast address PU-MCA. A public join mes- 
sage is transmitted towards gateway node GGSN1 and 
returned as a private join message to the service node 
SGSN3 in whose area the mobile station MS3 is located. 
In the multi-cast group registration device MS-REGIS- 
TRATION it is memorised that rnobile station MS3 also 
wants to receive the private data packets destined to the 
multi-cast group with public multi-cast address PU-MCA 
and private multi-cast address PR-MCA. Also mobile 
stations MS-I, MS4 and MS6 become members of the 
multi-cast gfoup which is addressed by the intemet mul- 
ti-cast addresis PU-MCA in the INTERNET and which is 
addressed by the private multi-cast address PR-MCA in 
the GPRS-SYSTEM. Mobile station MSI for example is 
registered as member of jthis multi-cast group in the 
sen^ice node SGSN1, In a similar way, service node 
SGSN5 registers that the mobile stations MS4 and MS6 
have joined this multi-cast group. 
[0031] Summarising, a registration mechanism is pro- 
vided in the GPRS-SYSTEM whereby the service nodes 
SGSN 1, SGSN2, SGSN3, SGSN4and SGSN5 register 
which mobile terminals MS1, MS2, MS3, MS4and MS6 
joined a public multi-cast group via a join message that 
is sent to a gateway node and retumed thereby as a 
private join message. In case a nriobile station nnoves to 
another sen/ice area, the registered information must be 
updated. This update may form part of the inter SGSN 
routing area update procedure in a cellular mobile sys- 
tem. In case a mobile station wants to be deleted as 
member of a public multi-cast group, it will send a leave 
message which is treated in a similar way as the join 
messages. The service node thereupon de-registers the 
mobile station as member of the multi-cast group. 
[0032] If an intemet server or a terminal TE transmits 
i ntemet data packets PU-DP addressed to members of 
th e intemet multi-cast group with intemet multi-cast a d- 
dress'PU-MCA, these pac kets will be rqu t^tothegate- 
way nodes g^SNl and CaG^Ki:; because these gate - 
way nodes join ed the multi-cast tree associated with t hat 
intemet multTSst group as explained a bove. The inter- 
nenmutti-cast address recognition devierPU-RECOG- 
NITION in gateway node GGSN1 detects that the re- 
ceived internet data packet PU-DP is addressed to the 
intemet multi-cast group by recognising internet multi- 
cast address PU-MCA in the destination address fiekJ 
of the intemet data packet PU-DP. The intemet m ulti- 
cast recognition devic e PU-RECOGNITION instr ucts 
th e mu l i i -ca sf addfess association device PU-PR -AS- 
SOCTATIQN to retrieve from the multi-cast addre^ ta- 
ble PU-PR-TABLE the private multi-cast addre ss PR- 
M CA that js-associated^h th e internet multi-cast a d- 
dr ess PU-MCA Tliis priva te multi-cast address"^R- 
MCA in an aftflrnath/Q Amiwiim ent of the lnTOnttCf =HWth- 
out multi-cast address table PU-PRrTABLE may b e 
ecual to the public multi-cast address PjJ -MCA. The in- 
ternet data packet PU-DP is encapsulated in a private 
data packet PR-DP by the private data packet generator 



PR-GENERATION and is fonwarded by the private data 
packet transmitter PR-TX over the private multi-cast 
tree addressed via private multi-cast address PR-MCA. 
The private data packet transmitter PR-TX thereto con- 

s suits the routing table ROUTING-TABLE. The intemet 
data packet PU-DR encapsulated in the private data 
packet PR-DP, consequently is multi-casted once to the 
senflce node SGSN3 and not transferred two times to 
sendee node SGSN3 because two mobile stations MS2 

10 and MS3 in its service area want to receive this data 
packet PU-DR I n the seryjce node SGSN3, the pri vate 
rnu jti-cast address recogn ition dev ice PR-RECO GNI- 
TIQ?i recognis es the private multi-cast addres s^PR- 
MriA in_tha hftflder PR-H of the private data packet PRt 

IS r p an7i\htv MpQaJrifiim ct& the d ata ^cket copie j; and 
tranftfnitteir COPY/ SEND to send copies Of th e-^ta 
p acket PU-DP to all mob i le stations, MS2 and MS3, that 
"areji5en[feQr_QfJb^ 

via the public multi-cast address PU-MCA . TTie pnvate 
20 data packet copier and transmitter COPY^END thereto 
consults the memory of the multi-cast group registration 
devkje MS-REGISTRATION. In a similar way as de- 
scribed for mobile stations MS2 and MS3. the public da- 
ta packet PU-DP will be routed to the mobile station MSI 
2S and will be routed to the nnobile stations MS4 and MS6. 
To transfer the data packet PU-DP to mobile stations 
MS4 and MS6, the data packet again will be multi-cast- 
ed only once to sen^ice node SGSN5, which will dupli- 
cate the data packet PU-DP and send a copy to each 
30 one of the mobile stations MS4 and MS6. 

[0033] Summarising , the private data packets PR-DP 
wherein public data packets PU-DP destined to an i n- 
ternet multi-c ast group are encapsulated^j ir e multi-ca st- 
ed in the GPRS-SYSTEM up to the level of the sen^ic e 
35 node s. This [s made possible by associating private mul- 
ti-c ast groups with the internet rnultj-cast groups and by 
maintaining in the service nodes which nnob ile statk> ns 
ar¥n^BmBer oflheTaiferen multi-cast groups. In 

~tfiis vrayTthe. requiiBcTbanawiaiF^ transfer of multi- 
40 cast traffic between the gateway nodes and the service 
nodes of the GPRS-SYSTEM is reduced significantly. 
[0034] Although implementatbn of the invention has 
been described above for transfer of intemet data pack- 
ets over the intemet and over a GPRS system interfac- 
es ing with the internet, it is clear that the same principles 
can be applied to transfer for example IP or X.25 data 
packets over respectively an IP or X.25 network and a 
UMTS (Universal Mobile Telecommunications System) 
system, interfacing with the IP or X.25 network. In fact 
so the invention can be applied in any system wherein pri- 
vate mobile data packets tunnel public data packets re- 
ceived from a public or external data packet network to- 
wards mobile stations, irrespective of the particular pro- 
tocol that is used in the public data packet network and 
ss the mobile network. 

[0035] It is also rermrked that introduction of the 
present invention in a GPRS system is not complex be- 
cause a GPRS system already uses the Intemet Proto- 
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cx>l to tunnel public data packets from the gateway 
nodes to the service nodes. Introduction of private multi- 
cast IP addresses, similar to the public multi-cast group 
IP addresses that are used in the internet makes the 
Invention feasible. No adaptatbn of the protocol is re- 5 
quired in the GPRS system to enable introduction of the 
present invention. 

[0036] Furthennore it is notrced that the private multi- 
cast address and public mutti-cast address associated 
with each other can be equal. The association of a pri- io 
vate multi-cast address with a public mutti-cast address 
then becomes very simple because no tables are re- 
quired in the gateway nodes and sewice nodes. The 
flexibility in use of private addresses is increased if the 
private multi-cast address associated with a public mul- 
ti-cast address is not equal thereto. The link between 
private and publk: multi-cast addresses then however 
has to be memorised in a centralised or distributed da- 
tabase. 

[0037] While the principles of the invention have been 20 
described above in connection with specific apparatus, 
it is to be clearly understood that this descriptk)n is made 
only by way of example and not as a limitation on the 
scope of the invention. 



Claims 

1. Method to transfer publk: data packets (PU-DP) 
from an originating terminal (TE) to at least a plu- 
rality of mobile stations (MSI, MS2, MS3, MS4, 
MS6) over a publrc data packet network (INTER- 
NET) and a mobile data packet network (GPRS- 
SYSTEM) whereby said public data packets (PU- 
DP) are multi-casted through said public data pack- 
et network (INTERNET) by means of a multi-cast 
address (PU-MCA) in an overhead section (PU-H) 
of said public data packets (PU-DP), 

CHARACTERISED IN THAT said publk; data 
packets (PU-DP) are further multi-casted through 
at least part of said mobile data packet network 
(GPRS-SYSTEM) by means of a private multi-cast 
address (PR-MCA) in an overhead section (PR-H) 
of private data packets (PR-DP) that tunnel said 
publk; data packets (PU-DP) through at least sakJ 
part of sakJ mobile data packet network (GPRS- 
SYSTEM). 

2. Gateway node (GGSN1) for interfacing between a 
public data packet network (INTERNET) and a mo- 
bile data packet network (GPRS-SYSTEM), said 
gateway node (GGSN1) comprising: 

a. public mutti-cast address recognition 
means (PU-RECOGNITION) to recognise a public 
mutti-cast address (PU-MCA) in an overhead sec- 
tbn (PU-H) of public data packets (PU-DP) sent 
from an originating terminal (TE) to at least a plu- 
rality of mobile stations (MSI, MS2, MS3, MS4, 



MS6) over said publk; data packet networic (INTER- 
NET) and said mobile data packet network (GPRS- 
SYSTEM), 

CHARACTERISED IN THAT said gateway 
node (GGSN 1 ) further comprises: 

b. address associatbn means (PU-PR-ASSO- 
CIATION) to associate a private mutti-cast ad- 
dress (PR-MCA) with sakJ public multi-cast ad- 
dress (PU-MCA); and 

c. private data packet generation means (PR- 
GENERATION) to generate private data pack- 
ets (PR-DP) for tunnelling said public data 
packets (PU-DP) through at least part of said 
mobile data packet networic (GPRS-SYSTEM) 
towards sab mobile statbns (MSI , MS2, MS3, 
MS4, MS6), sab private data packets (PR-DP) 
having sab private multi-cast address (PR- 
MCA) in an overhead section thereof. 

3. Gateway node (GGSN 1 ) according to claim 2, 

CHARACTERISED IN THAT said gateway 
node (GGSN 1 ) further comprises: 



25 d. public join/leave message receiving means 

(PU-JN/LV RX), adapted to receive a join/leave 
message from a mobile statbn (MS2) indicat- 
ing that said mobile station (MS2) wants to join/ 
leave a public mutti-cast group; and 
30 e. private join/leave message generating 

means (PR-JN/LV GENERATION), coupled to 
said public join/leave message receiving 
means (PU-JN/LV RX) and adapted to gener- 
ate a private data packet for tunnelling said join/ 
35 leave message from said gateway node 

(GGSN1) to a servbe node (SGSN3) of said 
mobile data packet network (GPRS-SYSTEM) 
sewing said mobile station (MS2). 

40 4. Gateway node (GGSN1 ) according to claim 2 or 
claim 3, 

CHARACTERISED IN THAT said address as- 
sociation means (PU-PR-ASSOCI ATION) is adapt- 
ed to associate with said public mutti-cast address 
45 (PU-MCA) a private muiti-cast address (PR-MCA) 
that is equal to said publk; mutti-cast address (PU- 
MCA). 

5. Gateway node (GGSN1) according to claim 2 or 
50 claim 3, 

CHARACTERISED IN THAT said address as- 
sociation means (PU-PR-ASSOCI ATION) is adapt- 
ed to associate with said public multi-cast address 
(PU-MCA) a private mutti-cast address (PR-MCA) 
55 linked to said public multi-cast address (PU-MCA) 
via a table (PU-PR-TABLE) comprised in said gate- 
way node (GGSN 1 ). 
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Service node (SGSN3) for serving in a mobile data 
pocket network (GPRS-SYSTEM) data packet 
communication to mobile stations (MS2, MS3) with- 
in a certain service area, 

CHARACTERISED IN THAT sakJ sen^lce s 
node (SGSN3) comprises: 

a. private multi-cast address recognition means 
(PR-RECOGNITION) to recognise a private 
multi-cast address (PR-MCA) in an overhead io 
sectk>n (PR-H) ot private data packets (PR-DP) 
that tunnel through at least part of said rTK>bile 
data packet network (GPRS-SYSTEM) public 
data packets (PU-DP) sent from an originating 
terminal (TE) over a public data packet network is 
(INTERNET) and said mobile data packet net- 
work (GPRS-SYSTEM) to at least a plurality of 
mobile stattons (MS2. MS3) within said service 
area; and 

b. means (COPY/SEND) to generate copies of 20 
said public data packets (PU-DP) and to send 

a copy to each one of said mobile statbns 
{MS2. MS3). 

Service node (SGSN3) according to claim 6, 25 

CHARACTERISED IN THAT sakJ sen^ice 
node (SGSN3) further comprises: 

c. private join/leave message receiving means 
(PR-JN/LV RX) adapted to receive a private 30 
join/leave message indicating that a mobile sta- 
tin (MS2) wants to join/leave a public mufti- 
cast group; and 

d. registration means (MS-REGISTRATION), 
coupled to said private join/leave message re- 3S 
ceiving means (PR-JN/LV RX), and adapted to 
register inclusion and deletion of a mobile sta- 
tion (MS2). 

Sen^ice node (SGSN3) according to claim 6, 40 

CHARACTERISED IN THAT said service 
node (SGSN3) further comprises: 

e. GPRS join/leave message receiving means 

to receive a GPRS message indk:ating that a 45 
mobile station (MS2) wants to join/leave a pub- 
lic multi-cast group; and 

f. registration means (MS-REGISTRATION) 
coupled to sakJ GPRS join/leave message re- 
ceiving means and adapted to register inclu- so 
sion and deletion of said mobile station (MS2) 

to or from said public mufti-cast group. 

Routing node (DPR1, DPR2, DPR3, DPR4, DPR5, 
DPR6) for routing private data packets (PR-DP) ss 
from a gateway node (GGSN1 ) to at least one sen^- 
ice node (SGSN 1 , SGSN3) of a mobile data packet 
network (GPRS-SYSTEM), sakJ private data pack- 



ets (PR-DP) being adapted to tunnel public data 
packets (PU-DP) sent from an originating terminal 
(TE) over a public data packet network (INTERNET) 
and said mobile data packet network (GPRS-SYS- 
TEM) to at least a plurality of mobile statrans (MS1 , 
MS2, MS3, MS4. MS6). 

CHARACTERISED IN THAT said routing 
node (DPR1. DPR2. DPR3, DPR4, DPR5. DPR6) 
comprises means to mufti-cast said private data 
packets (PR-DP) by means of a private mufti-cast 
address (PR-MCA) in an overhead section (PR-H) 
of said private data packets (PR-DP). 
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